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DETAILED DESCRIPTIONS 

1. Name of . Invent ion 

• ■• 

Fluor ine containing compounds and their manufacturing 
methods (processes). 

2 . Patent Claims 

1.. General formula [I]:. 

R'O (CH^)m OR [I] 

indicates the fluorine containing compoundC s ), where R' is a 
per f luoroalkeny 1 group, R is a hydrogen atom or a perfluoro- 
alkenyl group, and m is any integer equals or larger than 4. 

/ 2. R' is a di.mer or a trimer of hexaf luoropr opane in ^he 
fluorine containing compound of Claim 1. -f i 

■ '■ • • ' . ' . ■ ■ • 

■ 3. R is a hydrogen atom in the fluorine containing com- ' 
pound of Claim 1, 

4.. R is a dimer or a trimer of hexaf luoropr opane in the 
fluorine containing compound of Claim 1. 

5. m equals to 4-10. in the fluorine containing compound of 
Claim 1 . ■ 

6 . (General formula [II]: 

R'F .. - [II] 

indicates the . per f luoroalkynes-, where R' is a per f luor oalke - 
nyl group, and general formula [ 1 11 ] : . • " 

■ HO (CH^)m OH ' j [HI]- \ 

indicates a alkylene alcohol, where m is any Integer s • equal • 
to or larger than 4. The manufacturing process in which, 
compounds .[ 1 1 ] and [III] react in a non -aqueous . so Ivent , in 
the presence" of basic catalyst, to give the fluorine con- ■ 
' taining compound as indicated by general formula [1]: 



R'O (CH^)m OR 



where R' is a per f luoroalkenyl group; R is a hydrogen or a 
per f luoroalkenyl group, and m is any integer equals to. or 
larger than 4. 

7. R' is a dimer or a trimer of hexaf luoropropane in the 
manufacturing process of Claim' 6. 

8. R is a hydrogen atom in the manufactur ing. process of 
■Claim 6.,- . 

9. R is a dimer or a. trimer of hexaf luoropropane in the 
manufactur ing process . of ■ Claim 6. ■ 

.10. ra is any integer equal to or larger than 4. 

.11. Acetonitr i le , N , N 'dimethyl f ormamide , and THF are the 
non-aqueous sol vent in the manufacturing process of Claim 6. 

12. The basic catalyst can be selected f rom tr ie thy lamine , 
tr imethylamine , potassium carbonate, and sodium carbonate in 
the manufactur ing process of Claim 6. . 

13. The reaction in the manufacturing process, of Clai,m 6 
is carried put at 0-25**C. * . 



3. Detailed Explanation of the Invention 

Fields. of Industrial Applications 

This invention concerns new fluorine containing ether 
compoundC s ) and its manufactur ing. process . The fluorine 
containing compounds can be used as the raw materials for 
sur factant s , water and oil repellents,, and fluorine con- 
taining oils. 

Conventional Technologies- 
Compounds with perfluorocarbon chain have be actively . 
developed in recent years as the raw mater iaiLs for- surfac- 
tants, water, and oil repellents, and. fluorinf containi^ng 
.. oils. But the compounds shown in Formula [Ifl of this 'inven- 
tion have not been proposed before; and there has not been 
any. proposal which allows us t o . obtain such 'i:ompo.unds effi- 
ciently and with high purity. . ' .. 

The Purpose of This Invention 

The objective of thi s . invent ion is to provide new fluo- 
• rine containincg. compounds that can be used as the raw 
"materials for sur f act^arit s , water and oil r epe 1 1 ent s , as • we 1 1 
.as i luor ine ' containi ng oils; the ob ject i ve -of this invention 
is also to provide manufactur i ng process for sucV\ compounds. 



The Structure of (the Compounds of) this Invention 



The fluorine containing compounds of this invention c^n. 
be represented by general formula [I]* 

.R'O (CH^ )m .OR [ H 

where R' is a per f luoroalkeny I group, R is hydrogen or per^ 
f luoroalkenyl group , and m is any integer equals, to or 
larger than A,- Furthermore, the per f luoroalkyne can be 
represented by the general formula [II] of this invention: 

• R'F . [II] , 

where R' is a per f luoroalkenyl group, and alkylene glycols' .i " 
can be represented by the general f ormula . [ 1 1 I ] : ^ ^ 

HO (CHi)m OH [III] , 

where m is any integer equals to or larger than 4 . The ma- 
nufacturing process is as follows: compounds [11] and [III]' 
are used to react in a non-aqueous solvent, in the presence 
of a basic catalyst, to produce the fluorine containing 
compound(s) as represented by the general formula [I]: 

R '0 (CH^ )m OR [ I ] 

where R' is a per f luoroalkenyl group , R is a' hydrogen or a 
per f luoroalkenyl group, and m is any integer equals to or 
larger than 4 . - ' ■ ^ ■ 

The compounds, 'shown in the general formuli [I] of this 
invention, are such that R' is a per f luoroalkenN'l , tetra- 
fluor ©ethylene , or hexaf luor opropane group or. groups derived 
from' their polymers. With tet raf luoroehty lene pligomers 
(for examples, 2-20 unit polymers), in general,! a mixture of 
several polymers is obtained, and depending on the degree of . 
polymerization, they are difficult to separate , and are used 
as a mixture'. Therefore, it is not always suitable to be 
used as pure compound ( in place where pure compound is 
required)." 'On't'he other hand, the oligomers obta i ned . f rom 
hexaf luor opropane are pr i mar i 1 y. 2 - 4 uni t pol ymer s , usually, 
dimers and trimers. Thus R' is a group derived from- dimers 
or trimers of hexaf 1 uoropropane . 

R is a hydrogen or a per f luoroalkeny 1 group. In the 
case where it is a hydrogen, because hydroxyl groups are 
formed in- the compound, they cap react with various com- 
pounds. For example, it can react with- the alkylene oxide- 
group' of ethylene oxide, or propylne oxide, etc.; to form 
non- ioni c : sur f actant s ; i t can also react with' sul fur i c acid 
and ester i zing .to form sulfuric acid ester type negative i on ■ 
surfactants. Isocyanate group can also be introduced into 
the polymer, for" example, as the fluorine containing com- 
pounds for surface improvement agent for paints, or for 



.high ' yield . • 
suppress the 
difficult to 
removed, from 



When R is a hydrogen in the compounds represented by 
the general formula [I], one should use 2 or more equiva-- 
lents of alkylene glycols for each equivalent of perfluoro- . 
alkene (R'F), preferably using 2-3 equivalents, to achieve 
Using such equivalent ratio can effectively 
formation of R'O (CH^).m OR', which is very 
separate; the excess allylene glycols can be 
the system by washing with water . 
On the other hand, if R is a perf luorbalkenyl group, 
large excess of per f luor oalkene should be used. In other 
words, for each equivalent of alkylene glycol , 2 or more, 
preferably 2-3, equivalents of per f.luoroalkene should be 
used. By doing so, the complete ester if icat ion of the' end 
groups of the alkylene glycols can be easily accomplished.. 
If the amount of the alkylene glycols is less than 2 equi- 
valents, a mixture of R'O (CH^)m OR' and R'O (CH^)m OH will, 
be formed.. They are extr emely ■ di f f icult to separate. There- 
fore, .it is very difficult to obtain the pure compounds. 

The following application examples give a more detj^iled 



explanation of this invention 



Application Example 1 

. Synthesis of : f , c 



C F . C F J 
\ / 

c = c 
/ \ 

F , C 0 ( C 1 1 . ) » 0 H 



Commercially ayai lab 1 e Grade . 1 reagents, hexamethy 1 ehe 
glycol (0.50 mo 1 ) , t r i ethy lami ne (0.25 mol), and 100 ml of 
acetonitri le were . placed in a 1000 ml flask equipped with a 
stirrer, a thermometer,- a reflux condenser and a dropping 
funnel. The flask was cooled by ice cold wat er , wh i 1 e. per - 
f luoro-2-methyl -2-pentene (one of the dimers fof hexafluoro- 
propane) (0.25 mol ) was slowly added in dropsf. After com- 
pletion of dripping, it was allowed to stir dontinuously for 
approximately S hours; af ter the. reaction wasj comp leted , it 
was thoroughly washed with a dilute hydr ochl o'r i c solution, ., 
and again r e. po a t e d 1 y - w 1 1 h wa t e r , a ft e'r "wh i ch the " o ri y com - 
ponent was dried with anhydrous magnesium sulfate. Area 
ratio of gas chromatogram confirmed that the yield of the 
alcohol was 60 %'. By-products, compounds with both 



target 



end 'per f Itioroaik.enyl groups blocked were held to 1 
intended product was then easily obtained by fractional • 
di.st V 1 lat i on . The product v;as subjected to separation pu 
f icat ion by silica -gel chromatography (developi 
carbon t e t r a ch 1 or i de - e thy 1 acetate 1:1). The i, 



The 



1 



g sol u t i on : 
olated fluo- 



containing alcohol v^as analyzed by gas chromatography 
under t he f o ! 1 o*wi ng conditions, a single peak was confirmed 



ne 




ester i flcat ion with acrylic acids or mathacrylic acids Or » 
it can be used to partially urethanized polycyanates and 
used as ur ethane res in improvement agent. It canalso be 
used to. produce fluorine containing oils by ester i ficat.ion ■ 
of fluorine. containing carboxyiic acids, or long aliphatic 
acids that can be used as resin mixing (kneading) improve- 
ment agent . y 

Again, R can be a per f luor oalkeny 1 group. In general, ^ 
in this case, R' can either be the. same or a different ^ 
group. Suitable per f luor oa Ikenyl groups include, tetra- ' \ 
f luoroethylene or its oligomers (for example, 2-20 unit 
polymers),, and hexaf luoropropane or its oligomers. Prefer- 
ably, especially the dimers and trimers of hexaf luoropro - 
pane . . When R is per f luor oalkenyl group, it is especially 
useful as fluorine containing oils. 

m is any integer equals or larger than 4, preferably 4- 
?0,- and most preferably -4 -10 . If m is smaller than 4, 
namely, 2 or 3 , ring formation reaction will occur preferen- 
tially. 

The fluorine containing compounds of this invention can 
be expressed by the following general formula [II]: 

R'F ' . ■ ■ [II] 

where R' is a per f luoroakeny 1 group. The per f liibr oalke.nes 
•can be expressed by the following general formUaa [III]: 

HO (CH^)m OH [1^1 

\ 

where m is any integer equals to or larger than 4, Alkylene ■ 
glycols can be obtained by reacting compounds (II] and [III] 
in a non-aqueous . solvent , in the presence of a basic cata- 
lyst. 

Examples of R'F include' tetraf luoroethylene or its oli- 
gomers, and hexaf luoropropane or it.s oligomers. The dimers 
or trimers of hexaf luoropropane are preferred. 

; ■ Polyalkylene glycols include butylene glycols, penty- . 
lene glycols, hexylene . glycols , heptyne (heptene?) glycols, 
octylene glycols , and decene glycols, etc.. 

The non-aqueous solvents for the reaction of perfluoro- 
alkenes and alkylene glycols include for example , acetonit- 
r i le , N ,N ' - dimethyl f ormamide , tetr.ahydrof uran , dig lyme , 
tetrahydropyran ,. dimethylcarbitol , and dimethyl ether, etc.. 
• Acetonltr i le , N ,N ' -dimethyl f ormamide , and tet rahydr of uran 
are the preferred solvents. 

The basic catalysts used in the. reaction promote the 
removal of hydrogen fluoride, producing and absorbing the 
water sol ubl e . hydrogen fluoride. Examples of the preferred 
catalysts include tr iethy lamine , tr imethy lami ne , potassium 
carbonate, and sodium carbonate, etc... The ratio of the 
bas i c catalyst s to per "f luoroalkene glycols is 2-1 equiva- 
lents to 1, usually equal equivalents are preferred. 

"The reaction" is usually carried out under Lmosphe r i c 
pressure and at room temperature, preferably p-25 C. 



] 



Condit ions ' for Gas Chromatography 



Detector 

Column . ( stainless steel ) 

Carrier gas 

In ject ion temperature 

Deve 1 oping temperature 

Jet feeding speed 

Retention (holding) time 

Appearance 



FID 

1 m long, with SE-30 packing 

ivo^c 

20 mm/miriute ^ 
1.50 minutes 

colorless transparent liquid 
(at roon temperature) 



Infra Red Absorption Spectrum 
(bond) 



Absorption based on OH radical 

Absorption based on CH radical 
Absorption based on C=C radical 
Absorption based on CF radical 



3633 , 3350 cm 
2933 , 2870 cm " 
1630 cm-* 
1400-1100 cm*^ 



H-NMR Analysis ( Sppm, internal standard materia 1 HMDS ) • 



1. 49 (mult iplet 6 H ) 

3 .50 (mult iplet 2 H ) 

3.96 . (singlet 1 H) 

4.20 ( tr iplet J = 5.8 



Hz 2 H) 



'^F-NMR Analysis ( ppm , CFCl was used as internal stan- 
dard material, Ivigh magnetic field side is positive) 



56 .1 ( si nglet 

59 .1 ( singlet 

80.5 ( singlet 

113.0 (singlet 



3 F ) 

3 F) 

3 F) 

2 F.) 



Application Example 2 



Synthesis of: 



r 1 C 



c f' , c r 



c = c 



\ 



0 (C II «)• o u 



Commercial ly avai labie Oade 1 reagents, hexamethy 1 ene 
glycol ( 0 . 50 mo 1 ) , tr iethylamine (0.25 niol ) , and ICO ml o,f 
acetonitrile were placed in a. 1000 ml flask equipped with a 
stirrer, a ther momet er , • a f reflux condenser and a dropping 
funnel . The flask was cooled wit, h i co cold v.' at, or, while j:)!?!* * 



f 1 u o r o - 2 - nu? thy 1 - 2 ■- pe n t e n e (one o i 



, me r o . 



propane) (0.25 mol ) was slowly added by drops 



he Xc\ : I uor o - 
After com- 



pletion of dripping, it was allowed to. stir continuously for' 
approximately 8 hours. Af ter .. compl et ion of the reaction, it 
was washed thoroughly with a dilute hydrochloric acid solu- 
tion, and again repeatedly with water. After which tJ>e oily 
component was dried with anhydrous magnesium sulfate. [-^Afea 
ratio of chromatogram confirmed that the yield of the tar^get 
alcohol was 71 %, By-products , compounds with both end per - 
f luoroalkenyl groups blocked were held to 8 % . The dried 
oily component was fractional distilled to obtain the tar- 
get compound with a boiling point of 8S.0*'C at 2,5 mm Hg . 
The fraction was analyzed with gas chromatography under the 
following conditions. A single peak was confirmed. 

Gas Chromatography Condi t ions 



Detector 

Column (stainless steel) 
Carrier gas 
Injection temperature 
Deve 1 oping temperature 
Jet feeding speed 
Retention time 
Appearance 

Boiling point 



FID 

1 m long, with SE-30 packing 

170**C 
120''C 

2 0 mm/mi nut e. - 
2 . 2 mi nut es / • 

colorless transparent -liquid 
(at room temperature) 
88 . CC at 2 .5 mm Hg 



i 



Infra Red Absorption Spectrum 



Absorpt ion 
Absorpt ion 
•Absorpt i on 
Absorpt ion 



based on 
based on 
based on 
based on 



OH radi cal 
CH radical 
C-C radical 
CF radical 



3650 
2947 

1 633. 



33 2 t) 
2S&5 
cm "\ 



cm 
cm.' 



14 00-1100 cm' 



'h-NMR Analysis ( S ppm , internal standard material HMDS) 

1.41 (multiplet 8 H) . 

3.50 (triplet J = 6.0 Hz 2 H ) ' " 

4. 22 ( tr iplet J = ' 6 . 2 Hz ' 2 H ) 

...4-^-4--6,.-.....:. < -si-ngXeX- 1— H). . . . .- .. , . ■ 

"^•FrNMR Analysis ( S ppm , CFC 1 was used as inlernal stan 
dard material, high magnetic field side is positive) 



55 .8' ( s ing 1 e t 

59 .0 ( s i nq 1 et 

80 . L (si ng let 

.1 12.5 (si ng 1 e t 



2 F 

3 F ) 
3 F ) 
? IT \ 



.11 



Appl i cat ion .Example 3 . i., 

.Synthesis of F^^ 0 (CH^)^ OH : . ^ ^ 

\. 

Except pentamethy I ene glycol was replaced by butylene 
glycol, and hexaf 1 uoropr opane dimer was replaced by a tri- 
mer , otherwi se s imi lar to Application Example 1 was carried 
out and obtained a colorless transparent liquid Cat room 
temperature) with a' boiling point of SS-Tl'^C, at 1 mm Hg . 
The yield .was 55 %, The analytical results are as follows: 

Conditions for Gas Chromatography 



Detector 

Column (stainless steel) 
Carrier gas 
Injection temperature 
Developing temperature 



Retention time 



FID 

m long, with SE-30 packing 
300 C 

70-250°C (temperature inc^rease 
at a rate of .2^ C/rainute )| 
4 .00 minutes ^ 



Infra Red Absorption Spectrum 



Absorption based on OH radical 
Absorption based on CH radical. 
Absorption based .on C = C radical 
Absorption based on CP radical 



3600-3050 cm * 
2956 , 2890 cm 
166 2 cm -V 
14b0-li00 cm'' 



^H-NMR Analysis ( t ppm , Internal standard material TMS) 
1.63 : (multiplet 4 H) 

2. 20 ( singlet 1 H ) ^ ^ . ' • 

3.55 ( tr iplet J = 5 , 5 Hz. . 2 H ) . - 
3..93 (triplet J =.-5.5 Hz 2 H) 

Determined in a 10 % by weight CCI4 solution 
-I disappeared with addition of D^O 



Application Example 4 

Synthesis of C^F^/O (CH^)^OH:- 

Except the hexa f 1 uor opr opane dimer was replaced with a 
trime.r, other conditions remained the same as in Application 
Example 1, and obtained the above compound. The yieid|,was 



Ill I 



I mil 



I II I 



Conditions for Gas Chromatography 



Detector 

Column (stainless steel) 
Carrier gas 

Injection temperature • 
Developing temperature 

Retention time 
Appearance 

Boiling point 



FID. 

1 m long, with S^'30 packing 
300**C 

70"250°C (temperature increase 
at a rate of 20'C/minute) 
3 . 53 minute 

Colorless transparent liquid 
(at room temperature). 
108-.109°C at 4 mm Hg 



Infra Red Absorption Spectrum 



Absorption based on OH radical 
Absorption based on CH radical 
Absorption based on C=C. radical 
Absorption based on CF radical 



3600, 3000 cm 
.2950 , 2878 cm' 
1614 cm 
1400-1100 cm'' 



H-'NMR Analysis. ( ^ ppm , inter nal standard mater ial TMS ) 



1.47 (multiplet 

2 . 10 (singlet • 

3.52 ( tr iplet J 

3.87 (triplet J 



6 H) 
1 H.) 

5.5 Hz 2 
6 Hz 2 



H) 
H) 



Determined in a 10 % by weight CCI4 solution 
^ 2 disappeared with addition of D^O . 



Application Example 5 



Synthes i s 



of C^F, 



0 



(CH^), 



OH: 



Except pentamthylene glycols was replaced by hexylene 
glycol, and hexafluoropropane dimer was substituted with a 
tr4mer^r other conditions . remained, the same as in Application 
Example 1, and obtained a colorless transparent liquid (at 
room temperature) with a boiling point, of 106-110 C. The 
yield was 50 %. The purified material has -the following... 
analyzed values : 



Conditions for Gas Chromatography 



Detector 

Column (stainless steel) 
Carrier gas 
Injection temperature 
Developing temperature 
Retention time 



FID 

1 m long, with SE-30 packing 

300'*C 
75'.250*'C 
4.48 minute 



Infra Red . Absorption Spectrum 



Absorpt ion. based on OH radical' 
Absorption based on CH radical 
Absorption based on C=C radical 
Absorption based on CF: radical 



3 600-3100 cm ** 
2944 , 2872 cm' 
1614 cm-^ 
1360-1100 cra'^ 



H-NMR Analysis ( ^ ppm , 



internal standard material TMS ) 



1 .38 (multiplet 8 H ) 

2.05 ( singlet 1 H) ^ 

3 . 55 ( tr iplet J = 6 H?. 

3 .86 ( tr iplet J = 9 Hz 



H) 
H) 



Determined in a 10 % by weight CCI4 solution 
*3 disappeared with addition of D^O 



Application Example 6 
Synthesis of Cq 



OH: 



Except pentamethylene glycol was replaced by decene 
glycol, and hexafluoropropane dimer was subst i tut ed wi th a 
trimer! the other condit ions remained the same as in Appli 
cationExample 1, and obtained a colorless transparent 
liquid with a boiling point of 114-115 C, at 0.12 mm Hg . 
The analyzed values are as follows: . ^ 

■ — -CondlX^^^ Chr omat og r apliy 



Detector 

Column (stainless steel) 

Carrier gas 

Injection temperature 

Developing temperature 

Retention time 



FID. 

1 m long* with ^E-30 packing 

300'C \ 
70- 250''C (temperature increase 
at a rate of 20 ''C/minute ) 
6.SS minutes 



Infra Red Absorption Spectrum 



Absor pt i on 
Ab.sor pt ion 
Absor pt i on 
Absor Dt ion 



based on OH radical 
based on CH radical 
based- on C=C radical 
based on CF radical 



3600-3050 cm 
3938- 2866 cm 

1614 cm'^ ■ . ^ 
1 4 00.- 1100 cm' 



H-NMR Analysis ( ppm , internal standard material IMS) 



1 .27 

2 .00 

3 .50 
3 .87 



( mu 1 1 i p 1 e t 
( s i ng 1 e t 
(triplet J 
(triplet J 



16 
1 

5 

6 



H) 
H) 

5 Hz 
Hz 



■H ) 



Determin.ed in a 10 % by weight CC U solut.ion 
- 4 disappeared with addition of D^O 



Application Example 7 

Svnther-s of: CF, CF.CF, 

c = c . 

/ \ 

CF, 0(C1I,),0 CF, 

■ \ / . 

c = c 
/ \ 

CF.Cr, CF, 

Commercially available Grade 1 reagents per.tamethy i ene ^ 
glycol (0.125 mol). tr i ethylamine (0.25 raol ) ,. v^ere ai sso.i veu 
in acetonitrile (100ml) in a 1000 nl- flask equfppeo wi.h a 
stirrer, a thermometer, a reflux condenser, anh a aropping 
funnel- The flask was cooled with ice cold water. Per..uo- 
or-2-methyl-2-pentene (one of the dimers of hexat luoropro- 
- pane-) was added s lowly by drops and ..allowed to stir conti- 
nuously for. approximately 8 hours. After the conp i et . o. o. 
the ^eLt ion, it was washed thoroughly with a dilute hycro- 
ch^or ic acid solution.- and again repeatedly witn water . • 
kae' wh?eh the oily component was dried with anhydrous .nag - 
nesium sulfate. Gas chromatography area ratio mdica.ea • 
that the yield was 51.3 %. . Fluorine containing oy-pioauc.s 
w«re held to 1.3 %. The intended product was easi.y 
obtained by fractional distillation. . The product w.. ..>.en 
put through separation purification by , i i ca -qe i ^cpr....o.o - 
qraphy (developing solution carbon .tetrac.h.;or lae-t i 
acSatp I • 1 ) The isolated fluorine' containing conpounc. %vab 
^^ubyected'to.'g-v. chr onvutogr..phy .-:uv. 1 y.s i . . ond o s i n-5 : pe...-. 
. wct s con t'.i r med . ' 



Conditions for Gas Chromatography 



Detector 

Column (stainless steel) 
Carrier gas 
Injection temperature 
Developing temperature 
Jet feeding speed 
Retention time 
Appearance 



: FID 

: 1 m long,, with SE-3 0 packing 

: No. • 

: 170'C ' 

: 12 0'C 

: 10 mm/minute 

: 1.87 minutes 

: Colorless transparent liquid 
(at room temperature) ■- 



Infra Red Absorption Spectrum 



Absorption based on CH radical 
Absorption based on C=C radical 
Absorption based on CF- radical 



2981 2925 , 2875 cm 
1637 cm"' 
1400-1100 cm*^ 



'h-NMR. Analysis ( ^ ppm , internal standard material HMDS) 



1 .60 
4.17. 



(multiplet 6 H) 
(raultiplet 4 H) 



'^F-NMR Aanlysis ( ^ ppm , CFCl,was used as internal stan- 
dard material, high magnetic field side is positive) 

56.2 ( singlet 6 F ) 

59 . 2 ( s i ng let 6 F ) 

30.5 ( s i ng let 6 F ) 

113.0- V singlet 4 F ) 



Application Example 8 



Synthesis of: CFj CKiCFi 

" ' ■ c"= C ' ". " 

/ \ 

CF, OCCID.O CF, .. 

\ / 

c = c 

CF,CF. CF, 

commercially available Grade 1 ^ ^^^2' f o'^'TS 
..i..,-n' '0 •■•■•5 mol) and potassium carbonaie (O.i--0 moi) 
:t;o-o;ir:iie C^O ml) were placed in a. 500 ml flask equ. 
vJe'^ A '^tif.---. a thermometer, a re.tlux conaen^^er ana 

::r""^Jr;u;^.-. mUhyr^2-;ln^en. .on., the d.mers. 



ene 
ar.d 
pp^-d 

o \ d 
o: 



he^-'af luropropane ) ( 0.250 moi ) was slowly added by drops'. It 
was allowed to continue to stir for 12. hours. After comple- 
tion of the reaction, it was washed thoroughly with a dilute 
hydrochloric acid solution, and again repeatedly with water. 
•After which the oily component was dried with anhydrous mag- 
nesium sulfate. Area ratio of gas chromatography confirmed 
that the yield of the intended fluorine containing ester was 
71 2 %. By-product, the fluorine containing alcohol was 
held to 7.6 %. The intended product was easi ly obtained by 
fractional di st-i 1 lat ion , The product was then isolated by 
purification through silica-gel chromatography (developing 
solution, carbon tetrachloride). The Isolated fluorine -con- 
taining compound was analyzed by gas chromatography under 
the following .conditions., confirming a single peak. 

Conditions for Gas Chromatography 



Detector 

Column (stainless steel) 

Carrier Gas 

Injection temperature 

Deve 1 opi ng temperature 

Jet feeding speed 

Retention time 

Appearance 



FID I ^ 

1 m long, with SE-30 packing 

■ '■ 

170'C i 
120''C 

2 0 mm/minute 
3 . 1 minutes 

colorless transparent liquid 
(at room temperature) 



Infra Red. Absorpt ion Spectrum 



Absorption based on CH radical 
Absorption based on C=C radical 
Absorption based on CF radical 



2950, 2S65 cm 
1633 cm-' 
1400-1100 cm'' 



^H-NMR Analysis ( S PP^^ ^ internal, standard material HMDS). 



1,50 (mult iplet 8 H ) 
A. 20 (triplet 6.2 Uz A H) 



^'^F-NMR Analysis ( S PP^^^ ^ CFClj was used as internal stan- 
dard material, high magnetic field side is positive) 

56.0 (singlet 6 F) 

59.0 (si ng 1 et 6 F ) / . 

80.^i (singlet 6 F ) ; • 

11"2 .7 ( si nglet 4 F ) . 



Comparison Example 1 



Cr.mmorciol ly c.v.;>ilc.ble Gr.:.dv 1 roa.:j-nt-^ lu- Xo::ic- il^y l.-^e 

■ \ ( 2 0 0 u\ : ; . ^-3 na 



glycol, HOC CH^>^ OH ■(!. .00 mo 1 > . ri c e i. on i ; r i i 



tr iethylamine (1.00 mol) were placed i. . a ^^.^^ ^^'l^'- ■ 
the same manner as i n App 1 i cat i on Example^. ^hile the 
f iL? was coolPd with ice cold water . per f 1 uor o - 2 - me thy 1 2 
oertene (one of the dimers of hexaf luoropropane > (1-00 ™°^> 
Sas slowly added by dropping. After completVon^of addiMPn. 
*r was allowed to continue to stir for approximately 8 
hours After completion o-f .the reaction, smilar post 

??eatments were carried out as in ^PPlJ^^'-i?" f y"^^? i^„,i,e 
With such equal molar reactants. the yield for fluorine 

contaWng alcohol was 45.9 %, and that of the fluorine con^ 
taining ether was 30.0 , in other, words . there was more of 
the fluorine containing alcohol by product than the intended 
fluorine containing ether.' 

The Effectiveness of this Invention 

Thp compounds of this invention are new --^'^P°"'^^f,/,^f. 
can bi used as raw material for fluorine containing surfac 
tants paints, and modifiers for molding articles, etc. , 
PurthermJJe, ^he manufacturing process of this invention . 
luows one to obtain the compounds of this invention with 
high yield and high. purity, 

■ Patent Applyee: Neos Kabushiki Gaisha (Neos Co. Ltd.) 

Representatives: Attorney, Shiger u. AOYAMA , and two others. 



